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A three dimensional disposable underpant is disclosed hav 
ing an absorbent core skewed forward by a factor of no more 

than 0.10. The absorbent core is positioned Within the front, 
central, and back sections of the disposable underpant such 
that the length of the absorbent core in the back section of 
the disposable underpant divided by the length of the 
absorbent core in the front and central sections of the 
disposable underpant is less than 0.10, and the length of the 
absorbent core in the front section of the disposable under 
pant is greater than the length of the absorbent core in the 
back section of the disposable underpant. In one aspect, the 
disposable underpant includes elasticized leg and Waist 
openings, resulting in the underpant being stretchable about 
the hip and stomach regions of a user. 
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DISPOSABLE UNDERPANTS AND METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] This invention relates to disposable underpants. In 
one aspect, this invention relates to disposable underpants 
having a skeWed absorbent core. In one aspect, this inven 
tion relates to disposable incontinence underpants having a 
liquid impervious portion and an absorbent core shifted 
forWard for containing and absorbing body discharges and 
Waste. 

[0003] 2. Background 

[0004] Underpant absorbent garments for absorbing 
human body Waste discharges include non-disposable under 
pants, non-disposable underpants in combination With 
incontinence articles or absorbent articles, and disposable 
underpants or disposable absorbent undergarments. 

[0005] Disposable absorbent undergarments have a struc 
ture including an aqueous-liquid-pervious topsheet layer, an 
absorbent core containing one or more layers for receiving 
and absorbing a human body Waste discharge, and an 
aqueous-liquid-impervious liquid barrier for containing the 
discharge. 
[0006] The disposable underpant is a three-layer compos 
ite structure including a liquid-permeable bodyside inner 
liner, topsheet layer; a liquid-impermeable outer cover, 
liquid barrier; and an absorbent batt sandWiched betWeen the 
inner liner and the outer cover. The conventional absorbent 
batt is placed symmetrically betWeen a front Waist band and 
a back Waist band. Materials for the three principal elements 
of the disposable underpant include nonWoven fabrics for 
the bodyside inner liner, topsheet layer; a thin thermoplastic 
?lm for the outer cover, liquid barrier; and cellulosic ?uff for 
the absorbent batt. 

[0007] Disposable underpants provide adult incontinence 
care and infant care. 

INTRODUCTION TO THE INVENTION 

[0008] Some absorbent garments perform satisfactorily 
for their intended purpose, but there remains a need to 
provide a more discrete underpant having preferred absorp 
tion characteristics, preferred utiliZation of absorbent mate 
rial, and preferred Waste containment characteristics With a 
minimum of discomfort to the Wearer. Underpants have not 
served to facilitate the transfer of aqueous liquids to an entire 
area of an absorbent layer or layers, including the distal ends 
of the absorbent layer or layers. Waste absorption is con 
centrated in a small region of the absorbent layer Which 
results in an under-utiliZation of much of the absorbent 
capacity of the undergarment. 

[0009] Because of differences betWeen small children and 
adult bodies and different activities and movements of small 
children and adults, increasing the siZe of disposable train 
ing pants to adult siZes does not meet many of the needs of 
adult users. 

[0010] Absorbent underpants are Worn in a “J” con?gu 
ration. In a “J” con?guration, the front region of the under 
garment is Worn loWer on the Wearer’s body than the back 
region of the undergarment. 
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[0011] Absorbent underpants are Worn on the Wearer’s 
body such that the center of the underpant does not coincide 
With the point of insult. The point of insult occurs toWard the 
front region of the underpant. Accordingly, currently avail 
able underpants do not provide adequate absorbent material 
at the point of insult. 

[0012] Absorbent underpants having absorbent pads 
including centrally located acquisition Zones do not provide 
a preferred absorbency, resulting in product failure. 

[0013] Some underpants for absorbing and containing 
human body Waste discharge have been bulky and someWhat 
ineffective. The absorbent core is positioned to have an 
absorbent capacity location not fully utiliZed in a bulky 
con?guration, particularly in the central portion and the back 
region. Such undergarments are uncomfortable to Wear, 
especially if the Wearer is an active adult. Such undergar 
ments are costly and inef?cient in placement of the absor 
bent material in the back region Where it is not used, but 
rather Wasted. 

[0014] Thus, a need eXists for an absorbent underpant 
having preferred absorbent characteristics and preferred 
containment characteristics While still being comfortable to 
Wear. 

[0015] Further objects of the present invention Will 
become apparent from the detailed description Which fol 
loWs. 

SUMMARY OF THE INVENTION 

[0016] The article and method of the present invention 
provide a disposable underpant de?ning an initial eXpanded 
shape having longitudinal and transverse aXes, a front sec 
tion, a back section, the front section and the back section 
being oppositely disposed on the longitudinal aXis, and a 
central section disposed betWeen the front section and the 
back section, each of the sections having a length along the 
longitudinal aXis of one third of the length of the underpant. 
An outer cover having a front body portion and a back body 
portion are connected by a crotch portion, the front and back 
body portions being connected together to form a Waist 
opening and tWo leg openings, and an absorbent barrier 
composite associated Within at least the crotch portion has a 
liquid impervious layer, a pervious layer, and a rectangular 
absorbent core having a front end edge and a back end edge 
positioned betWeen the liquid impervious layer and a per 
vious layer. The absorbent core is disposed Within the 
sections such that the length of the absorbent core in the 
back section divided by the length of the absorbent core in 
the front section and the central section is less than 0.10, and 
the length of the absorbent core in the front section is greater 
than the length of absorbent core in the back section. 

[0017] In one aspect, the outer cover further includes leg 
elastic positioned around each of the leg openings to form a 
gather around each leg opening, and a Waist portion elastic 
positioned around the front and back body portions forms 
gathers of the front and back body portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1a is a top plan vieW of a disposable under 
pant article of the present invention in a preassembled ?at 
con?guration. 
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[0019] FIG. 1b is a top plan vieW of a disposable under 
pant article of the present invention in a preassembled ?at 
con?guration. 

[0020] FIG. 1c is a top plan vieW of a disposable under 
pant article of the present invention in a preassembled ?at 
con?guration. 

[0021] FIG. 2a is a top plan vieW of a disposable under 
pant article of the present invention in a preassembled ?at 
con?guration. 

[0022] FIG. 2b is a top plan vieW of a disposable under 
pant article of the present invention in a preassembled ?at 
con?guration. 

[0023] FIG. 3 is a top plan vieW of a disposable underpant 
article of the present invention in a preassembled ?at con 
?guration. 

[0024] FIG. 4 is a perspective vieW of a full-siZed, dis 
posable underpant of the present invention. 

[0025] FIG. 5 is a perspective vieW of a full-siZed, dis 
posable underpant of the present invention. 

[0026] FIG. 6 is a sectioned vieW taken along vieW lines 
6-6 of FIG. 1a and illustrating the outer cover liner topsheet 
layer and elastics. 

[0027] FIG. 7 is a sectioned vieW taken along vieW lines 
6-6 of FIG. 2b and illustrating the outer cover liner topsheet 
layer and elastics. 

[0028] FIG. 8 is an exploded sectioned vieW taken along 
vieW lines 4-4 of FIG. 1a and illustrating the absorbent 
layer, barrier, and outer cover. 

[0029] FIG. 9 is an exploded sectioned vieW taken along 
vieW lines 4-4 of FIG. 2a and illustrating the absorbent 
layer, barrier, and outer cover. 

[0030] FIG. 10 is an expanded plan vieW of a disposable 
underpant article of the present invention in a preassembled 
?at con?guration and shoWing a skeWed forWard placement 
of the absorbent pad. 

[0031] FIG. 11 is an expanded plan vieW of a disposable 
underpant article of the present invention in a preassembled 
?at con?guration and shoWing a skeWed forWard placement 
of the absorbent pad. 

[0032] FIG. 12 is an expanded plan vieW of a disposable 
underpant article of the present invention in a preassembled 
?at con?guration and shoWing a skeWed forWard placement 
of a pro?le absorbent pad. 

[0033] FIG. 13a is a cross-sectional vieW of the absorbent 
pad taken along section line 4-4 of FIG. 1a and shoWing a 
homogeneous distribution of ?brous and high absorbency 
material. 

[0034] FIG. 13b is a cross-sectional vieW of the absorbent 
pad taken along section line 4-4 of FIG. 1b and shoWing a 
homogeneous distribution of ?brous and high absorbency 
material Which has a pro?led basis Weight distribution. 

[0035] FIG. 14 is a cross-sectional vieW of the absorbent 
pad taken along section line A-A of FIG. 1a and shoWing a 
homogeneous distribution of ?brous and high absorbency 
material. 
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[0036] FIG. 15a is a cross-sectional vieW of the absorbent 
pad taken along section line 4-4 of FIG. 1a and shoWing a 
layered distribution of ?brous and high absorbency material. 

[0037] FIG. 15b is a cross-sectional vieW of the absorbent 
pad taken along section line A-A of FIG. 1a and shoWing a 
pulsed distribution of ?brous and high absorbency material 
With little high absorbency material in the ends. 

[0038] FIG. 15c is a cross-sectional vieW of the absorbent 
pad taken along section line 4-4 of FIG. 1a and shoWing a 
non-uniform distribution of ?brous and high absorbency 
material in the cross direction of the absorbent pad. 

DETAILED DESCRIPTION 

[0039] The article and method of the present invention 
provide an absorbent underpant having a three dimensional, 
disposable, discrete underpant including elasticiZed leg 
openings and Waist portion circumferentially stretchable 
about the hip and stomach regions, providing incontinence 
protection. 
[0040] The present invention includes an absorbent under 
pant providing a protection obtained by a ?exible absorbent 
core associated With a crotch area of the underpant Wherein 
the absorbent core is maintained in proper location for 
incontinence discharge by an elastic system surrounding 
each leg opening. The absorbent core extends from the 
crotch area of the underpant into the body of the underpant 
in front and back body portions. The underpant of the 
present invention is capable of trapping and absorbing 
incontinence discharge and preventing liquid strike-through 
onto outer clothing and bed linen. 

[0041] The present invention provides an absorbent under 
pant having preferred absorption, containment, and comfort. 
The underpant of the present invention provides an absor 
bent core disposed in the front section and the central section 
such that the absorbent core is placed asymmetrically in the 
longitudinal dimension of the garment. The asymmetrical 
placement of the absorbent pad in the longitudinal dimen 
sion of the garment facilitates the formation of an adequate 
and comfortable garment When transformed from a ?at 
condition to an anatomically-conforming shape. 

[0042] A proportion skeW factor of the absorbent core 
length in the back section divided by the combined absor 
bent core length of the central section plus the front section 
of the underpant is less than about 0.10. In one aspect, the 
proportion skeW factor of the present invention is less than 
0.095, preferably less than 0.085, and most preferably less 
than 0.07. The disposable underpant provides an elasticiZed 
article facilitating the formation of a pouch structure in the 
central section, and an effective seal betWeen the disposable 
underpant and the Wearer. The disposable underpant of the 
present invention is comfortable to Wear and has preferred 
containment characteristics. 

[0043] A preferred embodiment of the present invention 
provides an absorbent core facilitating rapid aqueous liquid 
transfer in the x, y, and Z directions by a continuous and 
constant proportion of ?ber and superabsorbent in the CD 
and MD directions throughout the dimensions of the absor 
bent core. In one aspect, the absorbent core has differential 
densities and Zones of ?ber or superabsorbent in the CD and 
MD direction throughout the dimensions of the absorbent 
core. 
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[0044] In one aspect, the present invention provides a 
disposable underpant for use in absorbing and containing 
human body Waste including a surge layer of intake material 
to contain large aqueous liquid gushes betWeen the topsheet 
layer and the absorbent core. 

[0045] In one aspect, the present invention provides a 
disposable underpant for use in absorbing and containing 
human body Waste including a pledget positioned betWeen 
the absorbent core and the liquid barrier surge layer of intake 
material to contain large aqueous liquid gushes betWeen the 
topsheet layer and the absorbent core. 

[0046] In one embodiment, the present invention provides 
a disposable underpant including both a pledget and a surge 
layer of intake material. 

[0047] In one embodiment, the pledget and surge layer of 
intake material are skeWed into the front and central sections 
of the disposable underpant and are not present in the back 
section. 

[0048] By “aqueous-liquid-impervious” is meant a layer 
or laminate Which Will contain aqueous liquid such as urine 
and Will not pass through the layer or laminate under 
ordinary use conditions in a direction perpendicular to the 
plane of the layer or laminate at the point of aqueous liquid 
contact. 

[0049] The back, back side, or back portion With reference 
to the human anatomy are de?ned by reference to FIG. 1. 
FIG. 3 illustrates a transverse aXis or plane passing through 
the center of the illustrated underpant to divide it into a front 
half and a back half. The “back” or “back side” or “back 
portion” of the Wearer Will include that portion from the 
centerline on one side of the Wearer and around the back to 
a similar point on the other side of the Wearer. 

[0050] Back section is the back one third of the total 
garment length Which is Worn on the posterior side of the 
Wearer’s body. 

[0051] Barrier fabric or barrier means a fabric Which is 
relatively impervious to the transmission of aqueous liquids, 
i.e., a fabric Which has a blood strike-through rate of 1.0 or 
less according to ASTM test method 22. 

[0052] Barrier fabric refers to a fabric having a useful 
level of resistance to penetration by aqueous liquid and/or 
particulates. Resistance to aqueous liquid penetration is 
measured by hydrostatic head tests, strike-through tests, and 
Water spray penetration tests. Unless otherWise speci?ed, a 
material With resistance to aqueous liquid penetration refers 
to a material having a hydrostatic head of at least about 20 
centimeters as determined in accordance With the standard 
hydrostatic pressure test AATCCTM No. 127-1977. For 
eXample, such a aqueous liquid resistant material may have 
a hydrostatic head of 60 centimeters or more. Resistance to 
penetration by particulates is measured by determining the 
air ?lter retention of dry particles and can be expressed as a 
particles holdout ef?ciency. In particular, particle hold-out 
ef?ciency refers to the ef?ciency of a material at preventing 
the passage of particles of a certain siZe range through the 
material. Particle holdout efficiency is measured by deter 
mining the air ?lter retention of dry particles utiliZing tests 
such as, for eXample, IBR Test Method No. E-217, Revision 
G (Jan. 15, 1991) performed by InterBasic Resources, Inc. 
of Grass Lake, Mich. A high particle holdout efficiency is 
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preferred for barrier fabrics. Preferably, barrier fabrics 
should resist penetration by a column of tap Water of at least 
about 20 cm and/or should have a particle hold-out ef? 
ciency of at least about 40 percent for particles having a 
diameter greater than about 0.1 micron. 

[0053] Blend means a mixture of tWo or more polymers, 
While the term “alloy” means a sub-class of blends Wherein 
the components are immiscible but have been compatibi 
liZed. “Miscibility” and “immiscibility” are de?ned as 
blends having negative and positive values, respectively, for 
the free energy of miXing. 

[0054] Further, “compatibiliZation” is de?ned as the pro 
cess of modifying the interfacial properties of an immiscible 
polymer blend in order to make an alloy. 

[0055] Bonded refers to the joining, adhering, connecting, 
attaching, or the like, of tWo elements. TWo elements Will be 
considered to be bonded together When they are bonded 
directly to one another or indirectly to one another, such as 
When each is directly bonded to intermediate elements. 

[0056] Bonded carded Web refers to Webs made from 
staple ?bers sent through a combing or carding unit, Which 
breaks apart and aligns the staple ?bers in the machine 
direction to form a machine direction oriented ?brous non 
Woven Web. Such ?bers usually are purchased in bales 
placed in a picker Which separates the ?bers prior to the 
carding unit. The Web is formed and then is bonded by one 
or more of several knoWn bonding methods. One such 
bonding method is poWder bonding, Wherein a poWdered 
adhesive is distributed through the Web and then activated, 
usually by heating the Web and adhesive With hot air. 
Another suitable bonding method is pattern bonding, 
Wherein heated calender rolls or ultrasonic bonding equip 
ment bond the ?bers together, usually in a localiZed bond 
pattern, though the Web can be bonded across its entire 
surface if so desired. Another suitable bonding method, 
particularly When using bicomponent staple ?bers, is 
through-air bonding. 
[0057] Bulk refers to the thickness of samples measured 
With a Model 49-70 thickness tester available from TMI 
(Testing Machines Incorporated) of Amityville, NY. The 
thickness tester Was equipped With a 2-inch diameter circu 
lar foot and measurements Were taken at an applied pressure 
of about 0.2 pounds per square inch (psi). Bulk measure 
ments of samples that are substantially dry, i.e., having a 
moisture content less than about 10 percent, by Weight, as 
determined by conventional methods, is referred to as dry 
bulk. 

[0058] The term “cross machine direction” or CD means 
the Width of fabric, i.e., a direction perpendicular to the 
“machine direction” or MD. 

[0059] CD direction is the cross or short direction of the 
product and is generally perpendicular to the MD or 
machine direction. 

[0060] Cellulosic ?bers refer to ?bers comprising cellu 
lose, a linear, Water-Wettable polysaccharide, Whether eXist 
ing as a single constituent in a larger natural aggregate such 
as Wood pulp, bagasse and cotton linters, or as a derivative 
of the natural aggregate such as alpha pulp or viscose rayon. 

[0061] Central section is the central one third of the total 
garment length Which is betWeen the front and back regions 
of the product on the Wearer’s body. 
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[0062] Closely adjacent means one element is positioned 
as close to another element as can be accomplished because 

of other nearby structure, manufacturing restraints, comfort, 
or ?t considerations. 

[0063] Coform means a process in Which at least one 
meltbloWn diehead is arranged near a chute through Which 
other materials are added to the Web While it is forming. 
Such other materials are pulp, superabsorbent particles, 
cellulose, or staple ?bers. Coform processes are shoWn in 
commonly assigned US. Pat. Nos. 4,818,464 to Lau and 
4,100,324 to Anderson et al. Webs produced by the coform 
process are referred to as coform materials. 

[0064] Consisting essentially of does not exclude the 
presence of additional materials Which do not signi?cantly 
affect the desired characteristics of a given composition or 
product. Exemplary materials of this sort Would include, 
Without limitation, pigments, antioxidants, stabiliZers, sur 
factants, Waxes, ?oW promoters, particulates, and materials 
added to enhance processability of the composition. 

[0065] Continuous means that the described structure is a 
closed-loop structure. The continuous structure is unitary, 
i.e., a one-piece structure, or is made up of individual 
elements suitably joined together to form a closed-loop. 

[0066] Disposable means that the described garment or 
article is designed to be used until soiled, either by urination, 
defecation, or otherWise, and then discarded, rather than 
being Washed and reused again. Disposable is not limited to 
single use or limited use articles but also refers to articles 
that are so inexpensive to the consumer that they can be 
discarded if they become soiled or otherWise unusable after 
only one or a feW uses. 

[0067] Disposed, disposed on, disposed With, disposed at, 
or disposed near are intended to mean that one element can 

be integral or unitary With another element, or that one 
element can be a separate structure joined to or connected to 
or placed With or placed near another element. 

[0068] Elastic or elastomeric When referring to a ?ber, 
?lm, or fabric means a material Which upon application of 
a biasing force, is stretchable to a stretched, biased length at 
least about 150 percent, or one and a half times, its relaxed, 
un-stretched length, and Which Will recover at least 50 
percent of its elongation upon release of the stretching, 
biasing force. 

[0069] Elasticity, elastic, or elasticiZed refers to that prop 
erty of a material or composite elastic material that permits 
it to recover at least a portion of its original siZe and shape 
after removal of the force causing the deformation, 
expressed in %. 

[0070] ElasticiZable describes a temporarily inhibited 
elasticiZed or elastic member Which can be activated to 
recover its elasticity. 

[0071] ElasticiZed means that a material is naturally non 
elastic is rendered elastic by joining it to an elastic material. 

[0072] Elongation means the ratio of the extension of a 
material to the length of the material prior to the extension 
expressed as a percent, as represented by Equation 1 (Eq. 1). 

Extended length-Original length/Original lengthxlOO. (Eq. 1) 
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[0073] Extensible, elongatable, stretch, stretchability, or 
stretch characteristics means that the material can have its 
length increased, expressed in units of length. 

[0074] Extension, extend, or extended refers to an 
increased change in length of a material because of stretch 
ing, and is expressed in units of length. 

[0075] Fabric is used to refer to all of the Woven, knitted, 
and nonWoven Webs. 

[0076] Filament refers to an element having a high ratio of 
length to diameter or Width and includes a ?ber, thread, 
strand, yarn, or combination of these elements. 

[0077] Finished product means a product that has been 
manufactured for its intended purpose. 

[0078] Flexible refers to materials Which are compliant 
and readily conform to the general shape and contours of the 
human’s body. 

[0079] Front, front side, or front portion include the front 
part of an article or garment complementary to the “back, 
”“back side,” or “back portion.” 

[0080] Front or back are used throughout this description 
to designate relationships relative to the garment itself, 
rather than to suggest any position the garment assumes 
When it is positioned on a Wearer. 

[0081] Front section is the forWard one third of the total 
garment length Which is Worn on the anterior side of the 
Wearer’s body. 

[0082] Fully gathered With reference to, for example, an 
opening or border means that the material about the opening 
or border is gathered along its total periphery. 

[0083] Garment means any type of non-medically oriented 
apparel Which may be Worn, and includes industrial Work 
Wear and coveralls, underpants, pants, shirts, jackets, gloves, 
or socks. Garment means any type of apparel Which may be 
Worn, and includes industrial Work Wear and coveralls, 
underpants, pants, shirts, jackets, gloves, socks, and the like. 
[0084] Hydrophilic describes ?bers or surfaces of ?bers 
that are Wettable by the aqueous liquids in contact With the 
?bers. The degree of Wetting of the materials can be 
described in terms of contact angles and the surface tensions 
of the liquids and materials involved. Equipment and tech 
niques suitable for measuring the Wettability of particular 
?ber materials or blends of ?ber materials can be provided 
by a Cahn SFA-222 Surface Force AnalyZer System. When 
measured With the Cahn system, ?bers having contact angles 
less than 90° are designated “Wettable,” i.e., “hydrophilic,” 
and ?bers having contact angles greater than 90° are “non 
Wettable,” i.e., “hydrophobic.” 
[0085] Intake layer, intake material, or surge layer refers to 
a material designed to decelerate and diffuse surges of 
aqueous liquid introduced to the absorbent pad. Examples of 
these materials are described in US. Pat. Nos. 5,192,606 
issued Mar. 9, 1993, to D. Proxmire et al.; 5,486,166 issued 
Jan. 23, 1996 to Ellis et al.; 5,490,846 issued Feb. 13, 1996 
to Ellis et al.; and 5,509,915 issued Apr. 23, 1996 to Hanson 
et al.; the disclosures of Which are hereby incorporated by 
reference. 

[0086] Integral is used to refer to various portions of a 
single unitary element rather than separate structures bonded 
to or placed With or placed near one another. 
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[0087] Inward or outward refers to positions relative to the 
center of an absorbent garment, and particularly transversely 
and/or longitudinally closer to or aWay from the longitudinal 
and transverse center of the absorbent garment. 

[0088] Joining, join, joined, or variations thereof, When 
used in describing the relationship betWeen tWo or more 
elements, means that the elements can be connected together 
in any suitable manner, such as by heat sealing, ultrasonic 
bonding, thermal bonding, adhesives, stitching, or the like. 
Further, the elements can be joined directly together, or may 
have one or more elements interposed betWeen them, all of 
Which are connected together. 

[0089] Layer When used in the singular can have the dual 
meaning of a single element or a plurality of elements. 

[0090] Liquid means a substance and/or material that 
?oWs and Will assume the interior shape of a container into 
Which it is poured or placed. For this speci?cation, aqueous 
liquid means an aqueous ?uid material. 

[0091] Liquid communication or liquid migration refers to 
the ability of an aqueous liquid to travel through or betWeen 
or along tWo structures in the absence of an aqueous liquid 
impervious barrier preventing aqueous liquid travel betWeen 
or along the tWo structures. 

[0092] Liquid impervious When used in describing a layer 
or laminate including at least one aqueous liquid impervious 
?lm or layer and at least one aqueous liquid pervious ?lm or 
layer means that the aqueous liquid Will not pass through the 
laminate, under ordinary use conditions, in a direction 
generally perpendicular to the plane of the laminate at the 
point of aqueous liquid contact. Liquid may spread or be 
transported parallel to the plane of the aqueous liquid 
impervious ?lm or layer, but is not considered to be Within 
the meaning of “aqueous liquid impervious” When used With 
reference to the laminate. 

[0093] Machine direction or MD means the length of a 
fabric in the direction in Which it is produced. The term 
“cross machine direction” or CD means the Width of fabric, 
ie a direction generally perpendicular to the MD. 

[0094] MD direction is the longitudinal or long direction 
of the product and is typically the direction in Which the 
product is manufactured. 

[0095] Member When used in the singular can have the 
dual meaning of a single element or a plurality of elements. 

[0096] Micro?bers mean small diameter ?bers having an 
average diameter not greater than about 75 microns, for 
example, having an average diameter of from about 0.5 
microns to about 50 microns, or more particularly, micro? 
bers may have an average diameter of from about 2 microns 
to about 40 microns. Another frequently used expression of 
?ber diameter is denier, Which is de?ned as grams per 9000 
meters of a ?ber and is calculated as ?ber diameter in 
microns squared, multiplied by the density in grams/cc, 
multiplied by 0.00707. A loWer denier indicates a ?ner ?ber 
and a higher denier indicates a thicker or heavier ?ber. For 
example, the diameter of a polypropylene ?ber given as 15 
microns is converted to denier by squaring, multiplying the 
result by 0.89 g/cc and multiplying by 0.00707. Thus, a 15 
micron polypropylene ?ber has a denier of about 1.42 
(152x0.89><0.00707=1.415). Outside the United States the 
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unit of measurement is more commonly the “tex,” Which is 
de?ned as the grams per kilometer of ?ber. Tex is calculated 
as denier/9. 

[0097] Monocomponent ?ber refers to a ?ber formed from 
one or more extruders using only one polymer, and is not 
meant to exclude ?bers formed from one polymer to Which 
small amounts of additives have been added for coloration, 
anti-static properties, lubrication, or hydrophilicity. These 
additives, e.g. titanium dioxide for coloration, are generally 
present in an amount less than 5 Weight percent and more 
typically about 2 Weight percent. 

[0098] Multilayer laminate means a laminate Wherein 
some of the layers are spunbond and some are meltbloWn 
such as a spunbond/-meltbloWn/spunbond (SMS) laminate 
and others as disclosed in US. Pat. Nos. 4,041,203 to Brock 
et al., 5,169,706 to Collier, et al, 5,145,727 to Potts et al., 
5,178,931 to Perkins et al. and 5,188,885 to Timmons et al. 
Such a laminate is made by sequentially depositing onto a 
moving forming belt ?rst a spunbond fabric layer, then a 
meltbloWn fabric layer and last another spunbond layer and 
then bonding the laminate in a manner described beloW. 
Alternatively, the fabric layers are made individually, col 
lected in rolls, and combined in a separate bonding step. 
Such fabrics usually have a basis Weight of from about 0.1 
to 12 osy (6 to 400 gsm), or more particularly from about 
0.75 to about 3 osy. 

[0099] Multilayer laminates may also have various num 
bers of meltbloWn layers or multiple spunbond layers in 
many different con?gurations and may include other mate 
rials like ?lms or coform materials, e.g., SMMS, SM, 
SFS, etc. 

[0100] Non-elastic refers to any material that does not fall 
Within the de?nition of “elastic.” 

[0101] NonWoven fabric or nonWoven Web means a Web 
having a structure of individual ?bers or threads Which are 
interlaid, but not in an identi?able manner as in a knitted 
fabric. NonWoven fabrics or Webs have been formed from 
many processes such as for example, meltbloWing pro 
cesses, spunbonding processes, and bonded carded Web 
processes. The basis Weight of nonWoven fabrics is 
expressed in ounces of material per square yard (osy) or 
grams per square meter (gsm) and the ?ber diameters are 
expressed in microns. To convert from osy to gsm, multiply 
osy by 33.91. 

[0102] NonWoven Web means a Web of material formed 
Without the aid of a textile Weaving or knitting process, or 
a Web having a structure of individual ?bers or threads that 
are interlaid, but not in any identi?able, repeating pattern. 
NonWoven Webs have been formed by a variety of processes 
such as, for example, meltbloWing processes, spunbonding 
processes, and bonded carded Web processes. NonWoven 
Web means a Web of material formed Without the aid of a 
textile Weaving or knitting process. NonWoven Webs have 
been formed from many processes such as, for example, 
meltbloWing processes, spunbonding processes, and bonded 
carded Web processes. The basis Weight or nonWoven fabrics 
is expressed in ounces of material per square yard (osy) or 
grams per square meter (gsm) and the ?ber diameters are 
expressed in microns. 

[0103] Operatively joined, elastically associated, or asso 
ciated With reference to the attachment of an elastic member 






































